Background Few community-based epidemiological investigations of upper limb disorders (ULDs) have classified cases by validated procedures involving a structured clinical examination.
Risk factors for specific upper limb disorders as compared with non-specific upper limb pain: assessing the utility of a structured examination schedule 
Aim
To compare risk factor profiles for different diagnostic categories of ULD using one such examination scheme.
Methods
A questionnaire about upper limb pain and demographic, occupational and psychosocial risk factors was mailed to 10 264 adults from two English general practices, followed by standardized physical examination in those with arm or neck pain. Logistic regression was used to compare those with specific ULDs and non-specific arm pain with those who had no neck or arm symptoms.
Results
There was a 59% response rate. A total of 1197 subjects with arm or neck pain underwent standardized physical examination and were classified as having one or more of 11 specific ULDs or nonspecific regional pain. Among these, 250 subjects with specific ULDs and 176 with only non-specific arm pain were compared with 2248 subjects who had no neck or arm symptoms. Certain physical risk factors were more strongly associated with specific disorders than with non-specific pain. In comparison with pain-free subjects, the odds ratios (ORs) in keyboard users ($1 h versus ,1 h/day) were 3.1 (95% CI 1.3, 7.8) for hand-wrist tendonitis but 1.3 (0.8, 2.1) for non-specific hand-wrist pain. Other differential associations were found with age, sex, manual versus non-manual employment and smoking. Unexpectedly, low vitality was similarly associated with both specific disorders and non-specific pain.
Introduction
Musculoskeletal disorders of the upper limb are a major cause of sickness absence, disability and health care expenditure [1, 2] . Much epidemiological research has been conducted on upper limb disorders (ULDs), as summarized in systematic reviews, textbooks and reports [2] [3] [4] [5] [6] . However, interpretation of the findings is limited by the multiplicity of approaches to case definition [7, 8] . Symptoms may arise from various pathologies in the neck and arm or occur in the absence of well-defined pathology. At present, it cannot necessarily be assumed that specific disorders have the same causes or require the same management as non-specific pain and there is a need to differentiate them. However, in epidemiological investigations there has been little attempt to classify cases in this detail and according to validated assessment procedures. Only recently have consensus-driven diagnostic criteria been developed [9, 10] and incorporated into structured assessment schedules. One such scheme, the Southampton examination schedule for ULDs, has been found to be repeatable between observers and to agree with a consultant rheumatologist's independent opinion in the hospital setting, and to be sufficiently reproducible in the general population to be usable in epidemiological research [11, 12] .
In the absence of a suitable gold standard, assessing a diagnostic scheme's validity is more challenging.
However, one approach is to test its utility in distinguishing categories of illness that differ in their risk factors, or in their prognosis or response to treatment [13] . Applying the first of these criteria, we compared patterns of association with psychosocial and occupational risk factors when the Southampton examination schedule for ULDs was used to classify subjects from a community sample who reported upper limb pain. Our particular interest was whether associations with risk factors differed between subjects classed as having specific disorders as compared with non-specific arm pain.
Methods
In 1998-2000, a postal questionnaire was mailed to all 10 264 men and women aged 25-64 years who were registered with two general practices in Southampton, with the exception of 156 subjects who were recently bereaved or suffering a terminal illness. The questionnaire asked about current neck or upper limb pain, sensory symptoms in the upper limb, feelings of well-being and (for those in employment) about physical and psychosocial aspects of their work.
For each anatomical site in the arm, questions were posed about occupational activities that were expected to stress the local tissues physically. For the shoulder, we asked about working with hands held above shoulder height (for .1 h per typical working day versus less) and carrying weights on one shoulder or lifting or carrying weights of $5 kg in one hand; for the elbow, about repeated bending and straightening of the joint (for .1 h/ day versus less) and for the hand/wrist, about use of a keyboard or typewriter (for ,1, 1-4, .4 h/day) and other tasks involving repeated movement of the wrists or fingers (for .4 h/day).
Questions on symptoms were based on the Standardized Nordic Questionnaire [14] , and the vitality subsection of the Short-Form 36 (SF-36) [15] , while those on psychosocial aspects of work (demands of work, control over work and support at work) were based on the Karasek model [16] .
All respondents with pain in the past 7 days were invited to an assessment, conducted by a research nurse or physiotherapist, which was normally completed within 4 weeks of returning the postal questionnaire. At the assessment, they were asked if they were still in pain and at which site(s), and were examined according to the standardized Southampton examination schedule [11] . This examination included inspection and palpation of the upper limbs, measurement of the range of shoulder and neck movements and clinical provocation tests (including Finkelstein's test). All clinical assessments were conducted without knowledge of subjects' exposures to risk factors (which were ascertained by questionnaire, prior to interview).
Analysis was restricted to those subjects who held a job at the time of completing the postal questionnaire, and who had arm pain at examination that had been present at the same anatomical site when they answered the postal questionnaire or were completely free from neck and arm symptoms at the time of answering the postal questionnaire. A few subjects who had sustained an upper limb fracture in the past 12 months were excluded from the analysis (see Figure 1) .
Case definition, as in earlier reports [11, 12] , was based on the interview and examination. Subjects were classified by a pre-defined algorithm according to whether or not they had a specific disorder of the wrist-hand [tenosynovitis or De Quervain's disease; osteoarthritis of thumb base or distal interphalangeal (DIP) joints], a specific disorder of the elbow (medial or lateral epicondylitis), a specific disorder of the shoulder (rotator cuff tendonitis, adhesive capsulitis, bicipital tendonitis, subacromial bursitis or acromioclavicular joint dysfunction) or non-specific pain at one or more of these sites.
Bilateral involvement and multiple diagnoses were quite common. The individual, rather than the limb, was the unit of statistical analysis, so that those symmetrically affected by a disorder were counted singly. In addition, to simplify interpretation, subjects with both specific and non-specific disorders were excluded.
The figure illustrates the exclusions applied and the three groups finally analysed-namely (i) questionnaire respondents who were free of neck and upper limb symptoms at baseline; (ii) subjects with one or more specific disorders at the shoulder, elbow or wrist/hand, but without non-specific pain and (iii) subjects with non-specific pain in the absence of any specific disorder. The reference for each analysis was subjects from the first group-those who were asymptomatic when they answered the postal questionnaire. Specific disorders of the elbow were combined and considered together, as were specific disorders of the shoulder. But at the wrist/hand, a further distinction was drawn between those with tenosynovitis or De Quervain's disease (with or without osteoarthritis) and those with osteoarthritis only.
Associations of occupational and other risk factors (age, sex, smoking habits, SF-36 score, social class, relevant physical activities) with the various specific and nonspecific outcomes were explored by logistic regression and expressed as adjusted ORs with associated 95% confidence intervals (CIs). The main contrasts drawn were between the associations with specific disorders, as compared with non-specific pain at the same anatomical sites.
Results
Questionnaires were mailed to 10 264 subjects (see Figure 1) , and usable returns were received from 6038 respondents. These included 1413 subjects who were not in work at the time, 61 who had fractured an upper limb bone in the past 12 months and 394 who complained only of numbness and tingling in the upper limb. Among the remaining 4170 subjects, 2248 had been free of upper limb or neck symptoms in the past week. A further 1197 reported pain and agreed to be examined. As described elsewhere, those who answered the questionnaire were similar in age, sex and employment rate to national and regional profiles, while those who attended the examination were similar to non-responders in age, sex and the anatomical distribution and severity of upper limb symptoms as judged by its impact on everyday activities [17] .
In total, 496 of these subjects had continuing pain at the shoulder, elbow or wrist when subsequently interviewed and examined. These comprised 250 subjects who were classified as having only specific disorders; 176 with only non-specific pain and 70 (subsequently excluded) with a combination of specific and non-specific diagnoses. Altogether, 188 subjects had one specific diagnosis, 43 had two and 19 had three or more. The most common specific diagnoses were shoulder capsulitis (n 5 143), rotator cuff tendonitis (103) and painful osteoarthritis of the thumb base or DIP joints (77). Table 1 compares associations with risk factors between subjects classified as having a specific disorder of the shoulder and those classified as having only nonspecific shoulder pain. In comparison with non-specific pain, a specific diagnosis was more often associated with being female (OR 2
and 2.5, respectively).
At the elbow (Table 2) , there were fewer distinctive associations by diagnostic category, although being in blue-collar work tended to be more strongly associated with epicondylitis than with non-specific elbow pain (OR 2.5 versus 1.5). Risks of both outcomes were similarly elevated in those with a poor SF-36 vitality score (lowest third of the distribution), and those whose occupation required repeated elbow bending or involved poor peer support or high work demands.
At the hand-wrist, there were some notable differences of association between diagnostic groups (Table 3) . Specific disorders of the wrist were far more strongly associated than non-specific pain with advancing age and with a poor SF-36 vitality score. Hand-wrist tendonitis (tenosynovitis or De Quervain's disease) was also associated with use of a keyboard or typewriter to a greater extent The table excludes 100 subjects without symptoms, six with specific shoulder diagnoses and one with non-specific shoulder pain who did not provide complete information on the risk factors. All ORs were mutually adjusted.
than other diagnostic groups (OR for $1 h versus ,1 h 3.1, 95% CI 1.3-7.8). Finally, symptomatic osteoarthritis appeared to be associated more strongly than were the other diagnostic categories with repetitive movements of the wrists or fingers, and with work entailing high demand and low support.
Discussion
The diagnostic categories defined by this study's classification scheme showed some evidence of differential associations with pattern of work activity. In general, physical risk factors were more strongly associated with specific disorders than with non-specific pain. Thus, for example, specific disorders at the shoulder and elbow were more frequently associated with being in a blue-collar occupation than non-specific shoulder or elbow pain, and handwrist tendonitis was more commonly associated with repetitive keyboard work than non-specific hand-wrist pain. However, the pattern was not entirely consistent.
Non-specific shoulder pain showed a stronger association with work with the arm elevated, and the risks associated with repeated elbow bending were little different for epicondylitis and non-specific elbow pain. Moreover, associations with indices of mental health tended to be similar for specific and non-specific disorders at the same site.
Comparison of our findings with earlier research is difficult, as the explicit contrast in risk factors between arm pain with and without specific physical signs has seldom been addressed previously using clear-cut case definitions. Several of the risk factors selected for study have well-recognized associations with upper limb pain overall (work with the arms elevated, for example, has often been linked with pain and soft tissue rheumatism in the shoulder) [2] [3] [4] [18] [19] [20] ; and our findings on specific disorders are consistent with several studies that have reported associations with age (shoulder disorders, epicondylitis, tenosynovitis and symptomatic wrist-hand osteoarthritis) [21] [22] [23] , with blue-collar occupation (epicondylitis) [24, 25] and with certain physical activities The table excludes 100 subjects without symptoms and four with non-specific elbow pain who did not provide complete information on the risk factors. All ORs were mutually adjusted.
(shoulder disorders, tenosynovitis) [26] [27] [28] . But these studies did not report also on risk factors for non-specific pain at the same sites. Nonetheless, our findings on physical risk factors are mostly consistent with prior knowledge. Of more surprise was the lack of differential association with mental health-a reasonable prior hypothesis being that physical risk factors are more influential in the presentation of illness associated with pathology in the arm and psychological risk factors in that of non-specific pain. In one previous study, hip osteoarthritis, which is characterized by demonstrable local tissue pathology, showed little association with poor mental health [29] , whereas for non-specific regional pain disorders like low back pain, such associations have consistently been observed. Our finding that specific disorders showed clear associations with psychosocial risk factors may reflect greater awareness of associated symptoms in those with low vitality, reverse causation with a negative effect of the arm disorder on mental health, or, less likely perhaps, a greater vulnerability to specific disease in those with poor mental health. The case definition required symptoms reported at the postal questionnaire stage still to be present at examination, so a fourth possibility is that psychological factors favour symptom persistence, irrespective of the underlying pathology.
The response among those selected for study was incomplete, with attrition at both postal questionnaire and examination stages. However, as the main focus was an internal comparison between those with relevant signs and those without, we would not expect response bias to have had a major influence on the patterns observed. It also seems unlikely that our findings derive from errors or biases in the conduct of The table excludes 100 subjects without symptoms, three with specific hand/wrist disorders and three with non-specific hand/wrist pain who did not provide complete information on the risk factors. All ORs were mutually adjusted.
the physical examination. All examinations were conducted blind to information supplied on risk factors, and signs elicited within the schedule have previously been shown to be reasonably repeatable in both hospital and community settings [10, 11] . We found, as others have done [30, 31] , that subjects often had symptoms and signs at multiple sites. This complexity and the relatively large number of diagnoses considered under the umbrella term of 'ULD' posed challenges, both in interpreting the findings in subjects who carried several diagnostic labels and in preserving sufficient numbers for comparisons of interest. In comparing associations with risk factors according to the way in which subjects were classified by the examination, we simplified by excluding from analysis those individuals who were diagnosed as having both a specific disorder and non-specific pain. To preserve power to detect associations we then combined specific disorders at each anatomical site. This lumping together of diagnostic categories by site could bias risk estimates towards the null if physical risk factors were associated with only some of the disorders that were grouped. If so, the net effect would be to make specific disorders appear more similar to non-specific ones in their patterns of association, and would not explain the differences that we found. On the other hand, we necessarily drew multiple comparisons, so some of the observed associations could have arisen by chance. Moreover, limited study power sometimes resulted in wide and overlapping CIs for risk estimates. For these various reasons, it would be prudent to test the findings in further studies.
The differences in association with risk factors between groups distinguished by the classification scheme are consistent with differences in pathogenesis, but alternatively, the presence of physical signs might simply be an index of severity. Whatever the explanation, our findings suggest that certain categories of ULD can usefully be distinguished by structured physical examination, as judged by their differential association with risk factors. To further evaluate our classification scheme it will be useful to test for differences in prognosis during follow-up [13] , and we intend making this the next step of inquiry.
